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Introduction 
 
The principle investigator was funded beginning on May 1, 2003 by the Department of Defense Breast 
Cancer Research Program via a Physician-Scientist Training Award (PTSA) to participate in a 
comprehensive training plan designed to assist the principal investigator in making the transition from 
junior faculty member to independent clinical breast cancer researcher. There were two chief components 
of the plan. The first component was the conduct of a prospective research study entitled, “Modifiers of 
the Efficacy of Risk-Reducing Salpingo-Oophorectomy for the Prevention of Breast and Ovarian Cancer 
in Carriers of BRCA1 and BRCA2 Mutations,” under the direction and mentorship of Kenneth Offit, 
M.D., M.P.H. The second component of the comprehensive training plan was for the principal 
investigator to participate in didactic coursework and structured training in research methodology, 
biostatistics, methods of molecular biology, and ethics of clinical research. This progress report will 
summarize progress and accomplishments made as well as difficulties and challenges encountered during 
the fourth year of this award that ran from May 1, 2006 through April 30, 2007. 
 
1) Progress on Research Project Component of Award 
 
The principal investigator in concert with a multidisciplinary team at Memorial Sloan-Kettering Cancer 
Center (MSKCC) reported the first prospective evaluation of the role of salpingo-oophorectomy in 
reducing the risk of both breast cancers and BRCA-related gynecologic (ovarian, fallopian tube, and 
primary peritoneal) cancers in carriers of BRCA1 and BRCA2 mutations. In that study, we demonstrated 
that risk-reducing salpingo-oophorectomy (RRSO) is associated with a decreased combined incidence of 
breast and BRCA-related gynecologic cancer. While these results were encouraging, there were important 
limitations in that preliminary data that needed to be addressed to allow better tailoring of risk reduction 
strategies for women at inherited risk secondary to a mutation in either BRCA1 or BRCA2. 
 
In order to address some of these issues, with the assistance of the PSTA, we have been conducting a 
prospective study to address the following three specific aims: #1) determine the degree of protection 
conferred by RRSO for the prevention of subsequent breast and BRCA-related gynecologic cancer in a) 
carriers of BRCA1 mutations and b) carriers of BRCA2 mutations; #2) determine the effect of RRSO on 
cancer-specific mortality in carriers of BRCA1 and BRCA2 mutations; and #3) determine the effect in 
carriers of BRCA mutations of RRSO on the incidence of a) subsequent breast cancer and b) subsequent 
BRCA-related gynecologic cancer. 
 
The study plan was to ascertain women with a BRCA1 or a BRCA2 mutation, who have undergone genetic 
counseling at MSKCC, and who had not undergone bilateral oophorectomy prior to the time of receipt of 
genetic test results. Uptake of RRSO or use of ovarian surveillance is determined for study participants by 
a combination of annual questionnaire, telephone contact, and medical record review.  The time to cancer 
or time to cancer-specific mortality is analyzed for each of the specific aims using Kaplan-Meier analysis 
and a Cox proportion hazards model. Total planned accrual through April 30, 2007 was 452 participants 
with ovarian tissue at risk and 348 participants with both breast and ovarian tissue at risk. Actual accrual 
through April 30, 2007 was 507 participants with ovarian tissue at risk and 431 with both breast and 
ovarian tissue at risk exceeding planned accrual by 12% and 24% respectively. 
 
While we exceeded our target accrual, in order to further increase the power of study, we also initiated a 
collaboration with Dr. Timothy Rebbeck of the University of Pennsylvania and the Prevention and 
Observation of Surgical Endpoints (PROSE) study group. In this collaboration, we have combining our 
updated prospective follow-up data with data obtained from a similar prospective follow-up study being 
conducted at 10 North American and European centers. This collaboration has resulted in the 
ascertainment of a total 886 BRCA mutation carriers (597 with breast tissue at risk) in which a mean of 40 
months of prospective follow-up is available. We have completed preliminary analysis on this combined 
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cohort of the planned endpoints for specific aims #1 and #3 and presented this data as an oral presentation 
at the 2006 Meeting of the American Society of Clinical Oncology. Additionally, a manuscript from this 
collaboration has been submitted for publication (findings summarized below) and is currently 
undergoing peer review. 
 
Specific components of the statement of work for June 2006 – May 2007 relevant to the research 
component of the training award: 
 

a) June 2006 - Sept 2006: Preparation of manuscripts based on data collected through the 3rd interim 
analysis.  

 
This component of the statement of work was conducted from June 2006 through April 2007 and 
resulted in the submission of a manuscript addressing the planned endpoints of specific aims #1 
and #3 to the New England Journal of Medicine in November 2006. Although the manuscript was 
not ultimately accepted for publication, comments from the four reviewers were used to revise the 
manuscript which was re-submitted for publication on April 27, 2007 and, as noted above, 
currently undergoing peer review. 
 

b) April 2007 - May 2007 – 4th Interim Data Analysis 
 

This data analysis was completed as scheduled as part of the manuscript revision process 
described above. 
 

c) Additional work relevant to the research component of the award not specifically outlined in the 
original statement of work.  

 
The principal investigator has made continued progress on work supported by an R03 award from 
the NCI Cancer Prevention Research Small Grant Program (1 R03 CA119265-01 to N.D.K.) to 
conduct a combined structural, computational and epidemiologic analysis of BRCA2 missense 
mutations of uncertain clinical significance. Further details of this project were previously 
described in the June 2006 Progress Report. 
 
In May 2007, the principal investigator was nominated for a Fiscal Year 2007 Department of 
Defense Breast Cancer Research Era of Hope Scholar Award. Decisions regarding invitations to 
submit a full proposal are expected June 22, 2007.  

 
2) Progress of Didactic Training Component of Award 
 
Part of the time freed by the PSTA was also to be used by the Principal Investigator to participate in 
formal coursework and training in research methodology, biostatistics, methods of molecular biology, and 
ethics of clinical research. Specifics accomplishments relevant to this award are detailed below. 
 
Specific components of the statement of work for June 2006 – May 2007 relevant to the didactic and 
practical training component of the training award: 
 

a) June 2006 - May 2007: Participation in Weekly Meeting of the Diagnostic Molecular Genetics 
Laboratory at MSKCC. 
 
The principal investigator continued to be an active participant in these meetings, and with the 
continued mentorship of Kenneth Offit, MD, MPH, directed the ongoing genetic epidemiologic, 
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computational and structural analysis of BRCA2 variants of uncertain significance (supported by 
1 R03 CA119265-01 to N.D.K.)   
 
      

3) Specific Research Findings Supported by This Award 
 
A) Submitted data for publication from our multi-center collaboration to prospectively evaluate 

efficacy of risk-reducing salpingo-oophorectomy (RRSO) for the prevention of BRCA-
associated breast and gynecologic cancer when carriers are stratified by mutation status. 
 
In last year’s progress report, we reported preliminary findings from a collaboration with 
investigators from the University of Pennsylvania (Rebbeck TR, Domchek S) and the PROSE study 
group addressing impact of RRSO on subsequent breast cancer risk when BRCA2 mutation carriers 
were evaluated separately from BRCA1 mutation carriers. In the intervening year, we have further 
refined this analysis and submitted the results (summarized below) for publication.  
 
Briefly, we prospectively evaluated 1079 women ≥ 30 years of age, with ovaries in-situ and a 
deleterious mutation in BRCA1 or BRCA2 identified at one of eleven academic referral centers from 
11/1/1994 to 12/1/2004. Follow-up information through 11/30/2005 was collected by questionnaire 
and medical record review. We then analyzed the effect RRSO had on time to diagnosis of breast or 
BRCA-associated gynecologic cancer using a Cox proportional-hazards model. During 3 years 
follow-up, RRSO was associated with an 85% reduction in BRCA1-associated gynecologic cancer 
risk (HR=0.15, 95% CI: 0.04 – 0.56) and a 72% reduction in BRCA2-associated breast cancer risk 
(HR=0.28, 95% CI: 0.08 – 0.92). While protection against BRCA1-associated breast cancer 
(HR=0.61, 95% CI: 0.30 – 1.22) and BRCA2-associated gynecologic cancer (HR=0.00, 95% CI: not 
estimable) was suggested, neither effect reached statistical significance.  These results suggest that the 
protection conferred by RRSO against breast and gynecologic cancers may differ between carriers of 
BRCA1 and BRCA2 mutations and that further studies evaluating the efficacy of risk reduction 
strategies in carriers of BRCA1 and BRCA2 mutations should stratify by the specific gene mutated. 
 
Additionally, in an exploratory analysis, it appeared as though RRSO was profoundly protective 
against ER-positive invasive breast cancer (HR = 0.22, 95% CI: 0.05-1.05, p=0.058) but RRSO did not 
appear to confer protection against ER-negative disease (HR = 1.10, 95% CI: 0.48-2.51, p=0.82). If these 
results are confirmed, it could have profound implications for breast cancer risk-reduction strategies 
in women with BRCA1 or BRCA2 mutations. 

 
 
Key Research Accomplishments 
 

• Submitted for publication the first prospective study to evaluate the impact of RRSO for breast 
and gynecologic cancer prevention in BRCA2 mutation carriers separately form BRCA1 mutation 
carriers.   

 
• Presented data questioning the role of ovarian hormone ablation in the prevention of ER-negative 

cancer in women with BRCA1 or BRCA2 mutations. 
 
Reportable Outcomes 
 

• None   
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Conclusions  
 
With continued support of the PTSA, the principle investigator is making the transition to becoming an 
independent clinical breast cancer researcher. As evidence of this, the principal investigator has 
successfully obtain NIH peer-reviewed funding and has published over 31 peer-reviewed publications 
(including ten first author reports) in Journals such as the Journal of the National Cancer Institute, the 
Journal of Clinical Oncology, Cancer, JAMA and the New England Journal of Medicine. (See attached 
biosketch.) Additionally, the principal investigator is becoming a national and international leader as 
evidence by his appointments to the Editorial Board of the Journal of Clinical Oncology, the Cancer 
Prevention and Control Committee of the Gynecologic Oncology Group and the Education Committee of 
the Society of Gynecologic Oncologists. It is anticipated that ongoing support from the PTSA will 
continue to advance the principal investigator’s development into a highly productive, independent 
clinical breast cancer researcher.  
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